We determine the orders of the canonical elements in KO-nngs of quaternionic spherical space forms S*" + 3/Qk and apply them to prove the nonexistence theorems of immersions and embeddings of S4" + 3/C?a in Euclidean spaces.
1. Statements of results. Let Qk = [x, y: x ' = y , xyx = y] be the generahzed quaternion group of order 2k (k > 2). (Note that the relation x2 =1 follows from the above two relations.) Let dx: Qk -> S3 = Sp(l) = SU(2) be the natural inclusion defined by dx(x) -exp(2iri/2k~l), dx(y)=j.
Then Qk acts freely on the unit sphere S4n+3 in the quaternion (« + l)-spacei/"+l by the diagonal action (« + l)dx: Qk -* Sp(n + 1). The quotient manifold S4"+3/Qk is called the quaternionic spherical space form. D. Pitt [8] studied the structure of K-and KO-nngs of S4"+3/Qk and considered the problem of immersing or embedding S4n+3/Qk in Euclidean space Rm using the techniques of M. F. Atiyah [1] (cf. also [5, Chapter 6] and [6, Chapter 
3]).
The purpose of this note is to determine the orders of the canonical elements in KO{S4n+3/Qk) and apply them to improve the nonexistence theorems of immersions and embeddings of S4n+3/Qk. Let M <¿ Rm (or M çt Rm) denote nonexistence of a C°°-immersion (or a C°°-embedding) of M in Rm. Let v(n) be the nonnegative integer such that n -q-2"(n), where q is odd. Our main theorem is Theorem 1.1. // v{2n+)+') < 2« + k -2i + e, then S4n+3/Qk g #4«+2+2< ancj S4n+3/Qk £ R4n+3+2i, where e = 0 if n is even > 0, and e = 1 if n is odd.
The case N(n, k) = « was obtained by Pitt [ Define elements v and z in RR(Qk) by
Let X be the canonical complex plane bundle over the quaternion prqjective space HP" = S4n+3/S3, and let it: S4n+3/Qk -» //P" be the natural projection. Let ¿c:
Ac(Ô-t) -* K(S4n+3/Qk) be the projection defined in [3, §4] K. Fujii [4] proved the result for A: = 3. H. Oshima [7] announced it for /c = 4 and conjectured Corollary 1.7.
The author wishes to express his sincere thanks to the referee for his valuable suggestions. As an application of Grothendieck y-operations in KO-theory, M. F. Atiyah [1] obtained the following Theorem 3.3. Let M be an n-dimensional compact smooth manifold and t0 E KO(M) the stable class of the tangent bundle of M. Then, if M is immersible (resp. embeddable) in R"+r, y'(-t0) = 0/or all i > r (resp. i > r). 
